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Weather Radar Basics
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Weather Radar Basics
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NenESupercell’ Tornadoes

Probably more frequent in Western U.S.
Often unseen or unreported
Form early in thunderstorm lifecycle

May form rapidly near surface then extend
upward

May form simultaneously at low and mid levels

Shallow and/or narrow, brief



SpimEUpiliemadoe Formation

Cause 1: shear instabilities stretched upward by updraft




DopplerRadar Limitations

All' Doppler radars have difficulty detecting circulations...

Too far from radar

Beam broeadening

Overshooting

Too close to radar
Blocked from radar view

Dissipate too, quickly



Limitation 1:
Too FarkErem the Radar

Cause 1: Beam Broadening

For 3 dB ANGULAR BEAMWIDTH = 0.96

If Range= 60 nmi 120 nmi 180 nmi 240 nmi
then Beam Diameter= 1nmi 2 nmi 3 nmi 4 nmi

(WSR-88D Operational Support Facility and Titan Systems Group, July 1998)



Limiitation 1:
Too FarkErem the Radar

Cause 2: Overshooting
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Limitation 2:
Too Close to the Radar

Cone of Silence

Height (K ft.)
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Simntatien 3:
Blocked Erom View
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Elmivaen 4:
Dissipate: llee Quickly

Many spin-ups may last only a few minutes
Complete atmosphere scan may take 5 or 6 minutes

Even when detected, spin-ups freqguently dissipate
before a warning can reach people

New scan strategies will shrink scans to 4.1 minutes



=EXample 1:
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Photo 4



EXcimple 2:
Spin-UpBelewafunderstorm
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‘@herflermedor Detection

‘Capabilities

Storm Prediction Center
guidance

Weather models

Satellites, profilers,
soundings, upper-air
data, surface obs

Storm spotters

News; media, law
enforcement and public
reports




Preparer& React Appropriately

FEMA's tornado safety tips brochure:
www.fema.gov/hazards/tornadoes/tornadof.shtm

Watch for small tornadoes with all thunderstorms
U.S. hazards assessment

Severe wx outlook, mesoscale discussions, watches
Hazardous wx outlook & warnings

Use NOAA weather radios

Report tornadoes to NWS, if safely possible



Bottom Line

WSR-88D’s do a good job at what they're designed
to do: detect strong mid-level circulations

All weather radars have limitations

Small tornadoes frequently exploit these
limitations in New Mexico

NWS forecasters use all available resources to
overcome tornado detection limitations

Weatherwise media & public can prepare for this
dangerous, threat and react appropriately when
tornadoes strike
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Tornado Detection & Limitations

Questions for David Craft?

David.Craft@noaa.goV.
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